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(54) PAPER CONVEYING DEVICE

(57) A paper conveying device includes a support
shaft configured to pivotally support a roll of paper having
a center measured in a width direction, a guide movable
in the width direction of the roll based on a size of the roll

and configured to position the center of the roll in a ref-
erence position, and a sensor coupled to the guide and
configured to detect that the roll contains less than a
threshold amount of paper based on a diameter of the roll.
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Description
FIELD
[0001] Embodiments described hereinrelate generally

to a paper conveying device.
BACKGROUND

[0002] A paper conveying device that conveys paper
such aslabels andreceipts is equipped with aroll of rolled
paper, and the paper is pulled out from the outermost
circumference of the roll paper for use. For example, if
the paper conveying device is a printer, this roll paper is
used to print information on the pulled paper using a print
head.

[0003] Roll paper comes in various sizes having differ-
ent paper widths depending on the purpose, and there
are two types of paper conveying devices: one type in
which the roll paper is pressed against one side with one
side of the roll paper as a reference, and the other type
in which the center of the roll paper is mounted at a fixed
position based on the widthwise center of the roll paper.
[0004] Onthe otherhand, the diameter of the roll paper
loaded onthe paper conveying device gradually decreas-
es asitis used. A near-end sensor mounted on the paper
conveying device detects a decrease in the diameter of
the mounted roll paper as it is used, and detects whether
the roll paper is at the near-end.

[0005] This near-end sensoris often a reflective optical
sensor and is fixed at a predetermined position on the
paper conveying device. Therefore, in a paper conveying
device on which the center of the roll paper is mounted
as a reference, the distance between the near-end sen-
sor and one side of the loaded roll paper differs depend-
ing on the size of the loaded roll paper, and the distance
between the near-end sensor and the roll paper becomes
greater if a narrow roll paper is loaded than if a wide roll
paper is loaded. Therefore, if a narrow roll paper is load-
ed, the detection accuracy of the near-end sensor may
deteriorate.

DISCLOSURE OF INVENTION

[0006] Tothisend,thereis provided apaper conveying
device according to claim 1.

[0007] According to the present invention, the paper
conveying device may further comprise a rack and pinion
assembly, wherein the guide may be coupled to the rack
and pinion assembly and configured to position the cent-
er of the roll in the reference position by contacting a first
side of the roll.

[0008] Accordingto the presentinvention, the rack and
pinion assembly may be positioned within the support
shaft.

[0009] Accordingto the presentinvention, the rack and
pinion assembly may include a rack gear coupled to the
guide and a pinion gear engaging the rack gear; the sup-
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port shaft may define a slot extending in the width direc-
tion; and the guide may be coupled to the rack gear
through the slot.

[0010] According to the present invention, the support
shaft may include a flat portion that defines the slot.
[0011] According to the present invention, the guide
may be a first guide, and may further comprise a second
guide configured to position the center of the roll in the
reference position by contacting a second side of the roll
opposite the first side.

[0012] According tothe presentinvention, the rack and
pinion assembly may include a first rack gear coupled to
the first guide, a second rack gear coupled to the second
guide, and a pinion gear engaging both the first rack gear
and the second rack gear.

[0013] According to the present invention, the second
guide may be rotatable relative to the support shaft be-
tween an erected position and a collapsed position; and
a distance between a distal end of the second guide and
the support shaft may be greater when the second guide
is in the erected position than when the second guide is
in the collapsed position.

[0014] According to the present invention, the second
guide may be coupled to the rack and pinion assembly;
and in response to a movement of the first guide in a first
direction, the rack and pinion assembly is configured to
move the second guide in a second direction opposite
the first direction.

[0015] According to the present invention, in response
to the movement of the first guide a distance in the first
direction, the rack and pinion assembly may be config-
ured to move the second guide the same distance in the
second direction.

[0016] According to the present invention, the paper
conveying device may further comprise: a partition that
separates the guide from a circuit board provided with a
control circuit configured to control the paper conveying
device; and a sensor harness having a first end portion
coupled to the guide and a second end portion coupled
to the partition, the sensor harness preferably operatively
coupling the sensor to the circuit board.

[0017] According to the present invention, the paper
conveying device may further comprise: a printhead con-
figured to print on the paper from the roll.

[0018] According to the present invention, the sensor
may be an optical sensor configured to emit light toward
the roll and receive reflected light.

[0019] According to the present invention, the optical
sensor may be configured to emit infrared light.

[0020] According to the present invention, the roll may
be a first roll having a first width measured in the width
direction; the support shaft may be configured to pivotally
support a second roll having a second width measured
in the width direction, the second width being greater
than the first width; and the guide may be configured to
position a center of the second roll in the reference po-
sition.

[0021] According tothe presentinvention, the rack and
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pinion assembly may be a timing assembly coupled to
the first guide and the second guide and configured to
move the first guide in a first direction in response to a
movement of the second guide in a second direction op-
posite the first direction.

[0022] According to the present invention, the timing
assembly may be configured to move the first guide a
distance in the firstdirectionin response to the movement
of the second guide the same distance in the second
direction.

[0023] According to the present invention, the timing
assembly may be positioned within the support shaft.
[0024] According to the present invention, the paper
conveying device may further comprise: a partition; a first
guide movable along the support shaftin a first direction;
a second guide movable along the support shaft in a sec-
ond direction opposite the first direction, the second
guide being rotatable between an erected position and
a collapsed position; a first rack gear coupled to the first
guide; a second rack gear coupled to the second guide;
a pinion gear positioned within the support shaft and en-
gaging the first rack gear and the second rack gear; a
sensor coupled to the first guide and configured to detect
a diameter of the roll; and a cable having a first portion
fixed to the first guide and a second portion fixed to the
partition, wherein the support shaft is configured to sup-
port a roll of paper and extending away from the partition
along a width direction of the roll; and the sensor is cou-
pled to the first guide and configured to detect a diameter
of the roll.

DESCRIPTION OF THE DRAWINGS
[0025]

FIG. 1 is an external perspective view of a printer
according to an embodiment;

FIG. 2 is a schematic perspective view illustrating
the internal configuration of the printer;

FIG. 3 is a diagram illustrating the configuration of a
support shaft and a rack and pinion;

FIG. 4 is an explanatory diagram illustrating a mech-
anism for setting roll paper;

FIG. 5is a schematic perspective diagramillustrating
the internal configuration of the printer with roll paper

set;

FIG. 6 is an explanatory diagram of a state in which
wide roll paper is set;

FIG. 7 is an explanatory diagram of a state in which
narrow roll paper is set;

FIG. 8isadiagramillustrating the mounting structure
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of the sensor harness; and

FIG.9is a diagramillustrating the state of movement
of the sensor harness as the rear guide moves.

DETAILED DESCRIPTION

[0026] Embodiments provide a paper conveying de-
vice of a type that is mounted on the center of the roll
paper in the width direction as a reference, in which the
detection accuracy of a near-end sensor can be main-
tained even if roll papers of different widths are loaded
in the paper conveying device.

[0027] Ingeneral, according to one embodiment, a pa-
per conveying device includes a support shaft that piv-
otally supports a plurality of types of roll paper having
different widths, a guide movable in the width direction
oftheroll paper according to the type of roll paper pivotally
supported on the support shaft, which positions the roll
paper pivotally supported by the support shaftin the cent-
er of the width direction of the roll paper in a reference
position; and a sensor that is attached to the guide and
detects a near end due to a change in the diameter of
the roll paper.

[0028] Embodiments will be described below. Note
that in the embodiment, a printer will be described as an
example of a paper conveying device. Further, in the em-
bodiment, a long label paper in which a plurality of heat-
sensitive labels are attached to a long backing paper will
be described as an example of roll paper (e.g., paper on
aroll, a roll of paper, etc.). That is, the printer of the em-
bodiment conveys a plurality of labels attached to a long
backing paper. In addition, the present disclosure is not
limited by embodiments described below.

[0029] FIG. 1is an external perspective view of a print-
er 1 according to an embodiment. The printer 1 according
to the embodimentis a label printer that prints information
on a label and dispenses the label. As illustrated in FIG.
1, the printer 1 includes a left case 2 and a case 8 con-
nected to the right side of the case 2 by a hinge 7 (e.g.,
to form a housing). A front panel 3 formed on the front
surface of the case 2 includes a display unit 4 (e.g., an
output portion of a user interface) and an operation unit
5 (e.g., an input portion of the user interface. Although
the display unit 4 is composed of a liquid crystal display
with a backlight, other types of display devices may be
used.

[0030] The case 8 on the right side has a structure in
which the interior of the housing (that is, the cases 2 and
8) can be largely opened from the side by rotating upward
about the hinge 7. As will be described later with refer-
ence to FIG. 5, the printer 1 has a roll paper P wound in
aroll shape with a plurality of labels attached to a backing
paper inside the housing, and a printing unit (e.g., a print-
er) for printing on a label (e.g., paper) pulled out from the
roll paper P A front panel 9 provided on the front side of
the case 8 is provided with a label dispensing port 10 or
aperture. The printer 1 dispenses the printed label from
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the label dispensing port 10.

[0031] FIG. 2 is a diagram illustrating a state in which
the case 8 is rotated upward about the hinge 7 and the
inside of the printer 1 is opened (e.g., an open configu-
ration or maintenance configuration). As illustrated in
FIG. 2, the printer 1 has a bottom surface 11. The printer
1 also has a planar frame 12 that stands upward from
the bottom surface 11 at a substantially right angle. The
frame 12 is a plate-like member (e.g., a partition or par-
tition unit) that stands up near the hinge 7 and separates
the mechanism unit (e.g., a guide assembly) and the con-
trol unit (e.g., a motor portion or control portion). The
mechanism unit (on the front side of the frame 12 in FIG.
2)includes a driving shaft 15, a driven shaft 16, a support
shaft 22, a rear guide 21, and the like. In the control unit
(on the back side of the frame 12 in FIG. 2), a circuit
board 17 (e.g., a controller or processing circuity, see
FIG. 3) on which a control circuit such as a microproces-
sor for controlling the printer 1 is integrated, and a power
supply unit (e.g., a power supply) are placed.

[0032] The driven shaft 16 is a shaft to which an ink
ribbon B (see FIG. 5) coated with thermal ink is pivotally
supported. The driving shaft 15 is rotated by a drive motor
(e.g., an electric motor) provided in the control unit. The
driving shaft 15 is a shaft that rotates to pull out and wind
up the ink ribbon B attached to the driven shaft 16. The
driving shaft 15 and the driven shaft 16 are each attached
to the frame 12 in a cantilevered manner. That is, the ink
ribbon B is inserted and attached to the driven shaft 16
from the side opposite to the frame 12. In the ink ribbon
B, the plate 13 rotatably attached to a rotating shaft 14
is folded down, inserted into the driven shaft 16, and the
plate 13 is returned to its original position. By attaching
the ink ribbon B to the driven shaft 16 in this manner, the
ink ribbon B is attached so as not to come off the driven
shaft 16.

[0033] Further, the support shaft 22 is attached to the
rear part of the printer 1. The support shaft 22 is a shaft
that rotatably supports the roll paper P to which a plurality
of labels are attached. The support shaft 22 is attached
to the frame 12 in a cantilevered manner. That is, the roll
paper P is inserted and loaded to the support shaft 22
from the side opposite to the frame 12. The roll paper P
loaded to the support shaft 22 is rotatably supported by
the support shaft 22.

[0034] Furthermore, the rear guide 21 (corresponding
to a first guide) and a front guide 23 (corresponding to a
second guide) are attached to the support shaft 22. The
rear guide 21 is provided on the side of the support shaft
22 that is closer to the frame 12. The front guide 23 is
provided on the side of the support shaft 22 that is away
from the frame 12. The rear guide 21 and the front guide
23 are movable on the support shaft 22 in the directions
of moving away from and toward each other, and position
the center portion of the loaded roll paper P in the width
direction by a rack and pinion 24, which will be described
later with reference to FIG. 3. Regardless of whether the
roll paper P is wide or narrow, the center portion of the
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roll paper P in the width direction is positioned at the
same position. The position where this center portion is
positioned is a reference position C (see FIG. 3), and the
center portion of the roll paper P in the width direction is
always positioned at the reference position C by the rack
and pinion 24.

[0035] Further,asensor25isattachedtotherearguide
21. The sensor 25is a reflective optical sensor that emits,
for example, infrared light and receives light reflected
from the side surface of the roll paper P loaded on the
support shaft 22 on the side of the rear guide 21. The
sensor 25 can be attached at a position at which the
sensor receives the light reflected from the side surface
of the roll paper P if the diameter of the roll paper P is
large, and does not reflect the received light on the side
surface of the roll paper P if the diameter of the roll paper
P decreases and becomes a near-end state. In other
words, if the diameter of the roll paper P decreases due
to printing of a label and the amount of reflected light on
the side surface of the roll paper P becomes a predeter-
mined amount or less, the sensor 25 detects the near
end and outputs the detected output (e.g., a voltage) to
the control unit (e.g., to the circuit board 17) through a
sensor harness 28 (see FIG. 8). The microprocessor de-
termines the near end of the roll paper P based on the
output received from the sensor 25.

[0036] This sensor 25 has high near-end detection ac-
curacy because the amount and intensity of reflected light
are high if the distance from the roll paper P is short, but
the amount and intensity of reflected light decrease as
the distance from the roll paper P increases. As a result,
near-end detection accuracy may decrease.

[0037] Further, a damper 26 is attached to the frame
12. The damper 26 has an elongated, substantially cy-
lindrical shape, and has a structure that bends (or moves
elastically) in one direction if force is applied. The damper
26 is bridged by the paper that is just pulled out from the
roll paper P, and the damper 26 flexes and reduces the
impact that is applied to the roll paper P due to the paper
tension that occurs if the paper starts to be conveyed for
printing.

[0038] Next, the structure around the support shaft 22
will be described. FIG. 3 is a diagram illustrating the con-
figuration of the support shaft 22 and the rack and pinion
24. The support shaft 22 is attached to the frame 12 at
a substantially right angle. Since the frame 12 is provided
substantially perpendicular to the bottom surface 11, the
support shaft 22 is supported by the frame 12 so as to
be substantially parallel to the bottom surface 11.
[0039] The support shaft 22 has a hollow elongated
box structure (e.g., defines a hollow internal volume), and
has a planar flat portion 221 at the top. The rack and
pinion 24 is built inside the support shaft 22. The rack
and pinion 24 positions the roll paper P loaded to the
support shaft 22 with respect to the center. The center
reference means that the central portion of the roll paper
P in the width direction (Pac in FIG. 6 and Pbc in FIG. 7)
if a plurality of types of roll paper P with different widths



7 EP 4 450 437 A1 8

are loaded on the support shaft 22 is always positioned
at the reference position C.

[0040] If the roll paper P is positioned based on the
center reference, no matter which roll paper P has differ-
ent widths, the load on the roll paper P that occurs when
conveying the roll paper P is applied evenly on the left
and right sides, and thus, it becomes possible to stably
convey the roll paper P having different widths.

[0041] The rack and pinion 24 (e.g., a rack and pinion
assembly, a timing assembly, etc.) includes a rotating
shaft 241, which is a cylindrical rotatable gear (e.g., a
pinion gear) located in the center portion, a linear mov-
able portion 242 (e.g., afirst rack gear) having gear teeth
meshed (hereinafter referred to as "engaged") with the
rotating shaft 241, and a linear movable portion 243 (e.g.,
a second rack gear) having gear teeth engaged with the
rotating shaft 241 on the opposite side of the movable
portion 242. The movable portion 242 moves in the width
direction of the roll paper P if the rotating shaft 241 ro-
tates. Conversely, if the movable portion 242 is moved
in the width direction of the roll paper P, the rotating shaft
241 rotates. Moreover, the movable portion 243 moves
in the width direction of the roll paper P if the rotating
shaft 241 rotates. Conversely, if the movable portion 243
is moved in the width direction of the roll paper P, the
rotating shaft 241 rotates. Since the movable portion 242
and the movable portion 243 are located on opposite
sides via the rotating shaft 241, they move in opposite
directions to each other if the rotating shaft 241 rotates.
[0042] The front guide 23 is attached to the movable
portion 242. Specifically, the front guide 23 is attached
to the movable portion 242 so as to protrude upward from
the flat portion 221 (e.g., a flat surface). That is, the front
guide 23 attached to the movable portion 242 is erected
upward from the support shaft 22. The front guide 23
attached to the movable portion 242 is rotatable about a
rotation fulcrum 231 between an erected position with
respect to the flat portion 221 and a collapsed position
(in the direction of arrow Yc). A distal end of the front
guide 23 is closer to the flat portion 221 in the collapsed
position than in the erected position. When loading the
roll paper P on the support shaft 22, the front guide 23
is brought down to the collapsed position, the roll paper
P is fitted onto the support shaft 22, and then the front
guide 23 is erected in the erected position, thereby the
paper P will not come off the support shaft 22.

[0043] Furthermore, the rear guide 21 is attached to
the movable portion 243. The rear guide 21 is a substan-
tially circular plate, and the support shaft 22 passes
through the center portion thereof. The rear guide 21 is
attached to the movable portion 243 so that its circular
surface is perpendicular to the support shaft 22.

[0044] Further,theflatportion 221 is formed with a long
hole 222 (e.g., afirst slot) penetrating the flat portion 221
and a long hole 223 (e.g., a second slot) penetrating the
flat portion 221. The long hole 222 and the long hole 223
are slit-like holes formed so that their longitudinal direc-
tions are opposite to each other in the width direction of

10

15

20

25

30

35

40

45

50

55

the roll paper P from the reference position C.

[0045] The front guide 23 is attached to the movable
portion 242 through the long hole 222, and if the movable
portion 242 moves, the front guide 23 can move in the
longitudinal direction of the long hole 222. Further, the
rear guide 21 is attached to the movable portion 243 via
the long hole 223, and if the movable portion 243 moves,
the rear guide 21 can move in the longitudinal direction
of the long hole 223.

[0046] Here, in FIG. 3, if the front guide 23 is moved
in the width direction of the roll paper P in the direction
approaching the reference position C (one direction of
the arrow Ya), the rear guide 21 connected by the rack
and pinion 24 moves toward the reference position C (in
the direction of arrow Yb, opposite to the above-men-
tioned one direction). Moreover, if the front guide 23 is
moved in the width direction of the roll paper P in the
direction away from the reference position C (in the op-
posite direction to the one direction of the arrow Ya), the
rear guide 21 connected by the rack and pinion 24 moves
in a direction away from the reference position C (in the
direction of arrow Yb, the above-mentioned one direc-
tion). That is, if the front guide 23 is moved toward the
reference position C, the rear guide 21 moves in the di-
rection closer to the front guide 23 (in the direction closer
to the reference position C), and if the front guide 23 is
moved away from the reference position C, the rear guide
21 moves in the direction away from the front guide 23
(in the direction away from the reference position C). In
this case, no matter where the front guide 23 and the rear
guide 21 are located, the center portion between the front
guide 23 and the rear guide 21 is located at the reference
position C.

[0047] Furthermore, since the sensor 25 is attached to
the rear guide 21, if the rear guide 21 moves in the width
direction of the roll paper P, the sensor 25 also moves in
the width direction of the roll paper P. That is, if the front
guide 23 is moved in the width direction of the roll paper
P in a direction approaching the reference position C, the
rear guide 21 moves in the direction approaching the
reference position C together with the sensor 25. If the
front guide 23 is moved in the width direction of the roll
paper P in a direction away from the reference position
C, the rear guide 21 moves in the direction away from
the reference position C together with the sensor 25.
[0048] FIG. 4 illustrates a state in which the roll paper
P is loaded to the support shaft 22, the front guide 23
and the rear guide 21 are then moved to match the width
of the roll paper P, and the roll paper P is loaded (set) to
the support shaft 22. In this state, the front guide 23 and
the rear guide 21 are in contact with or near contact with
the respective side surfaces of the roll paper P. There-
fore, although the roll paper P is rotatable with respect
to the support shaft 22, the movement of the roll paper
P in the width direction is restricted by the front guide 23
and the rear guide 21, and the center portion of the roll
paper P in the width direction is at reference position C.
[0049] Furthermore, since the distance between the
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roll paper P and the rear guide 21 is constant even if the
width of the loaded roll paper P is different, the distance
between the sensor 25 and the roll paper P is always the
same distance (constant). Therefore, the near-end de-
tection accuracy of the roll paper P by the sensor 25 does
not deteriorate and is maintained at a constant level.
[0050] FIG. 5illustrates a state in which the ink ribbon
B and the roll paper P are loaded to the printer 1. The
ink ribbon B is pulled out from the mounted driven shaft
16 and set so as to be attached to the driving shaft 15
through between a print head 19 and a platen provided
near the label dispensing port 10. Further, the leading
edge of the outermost peripheral part of the roll paper P
loaded on the support shaft 22 (backing paper with a
label) is pulled out toward the damper 26 and bridges
over the damper 26 (hereinafter, the pulled out paper is
referred to as "paper"). Then, the bridged paper is folded
back by the damper 26, passes between the print head
19 and the platen, the print head 19 prints on the label
using the ink ribbon B, and the label is dispensed from
the label dispensing port 10.

[0051] The platen rotates and conveys paper in order
to printalabel and to dispense a printed label. If the paper
is conveyed, tension is generated in the paper, and the
tension is transmitted to the roll paper P as an impact.
However, the damper 26 located halfway bends in re-
sponse to the tension, thereby reducing the impact trans-
mitted to the roll paper P.

[0052] FIG. 6 illustrates a state in which a wide roll
paper P (Pa) is loaded on the support shaft 22. That is,
the roll paper P (Pa) is fitted into the support shaft 22 and
supported by the rear guide 21 and the front guide 23
sandwiching the roll paper P (Pa). In this state, the rear
guide 21 is in contact with the back side surface Paa (one
surface) of the roll paper P (Pa). Further, the front guide
23 is in contact with the front surface Pab of the roll paper
P (Pa). As illustrated in FIG. 6, since the roll paper P (Pa)
is wide, the rear guide 21 and the front guide 23 support
the roll paper P (Pa) at positions separated from each
other. In this state, the center portion Pac of the roll paper
P (Pa) in the width direction is at the reference position C.
[0053] The sensor 25 is attached to the rear guide 21
by attaching abase 27 on which the sensor 25 is attached
to the rear guide 21.

[0054] Here, since the rear guide 21 is in contact with
the surface Paa of the roll paper P (Pa), the sensor 25
and the roll paper P (Pa) are kept close to each other at
a predetermined distance. In this state, if the roll paper
P (Pa) is used, the diameter of the roll paper P (Pa) de-
creases, and the diameter becomes smaller than a pre-
determined diameter, and if the reflected amount of the
light emitted from the sensor 25 by the surface Paa be-
comes less than or equal to a predetermined amount,
the sensor 25 detects that the roll paper P (Pa) is near-
end (output indicating that it is near-end, is close to being
depleted, contains less than a threshold amount of pa-
per).

[0055] FIG. 7 illustrates a state in which narrow roll
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paper P (Pb) is loaded on the support shaft 22. That is,
the roll paper P (Pb) is fitted into the support shaft 22 and
supported by the rear guide 21 and the front guide 23
sandwiching the roll paper P (Pb). In this state, the rear
guide 21 is in contact with the back side surface Pba of
the roll paper P (Pb). Further, the front guide 23 is in
contact with the front surface Pbb of the roll paper P (Pb).
As illustrated in FIG. 7, since the roll paper P (Pb) is
narrow, the rear guide 21 and the front guide 23 support
the roll paper P (Pb) at positions closer to each other
than the wide roll paper P (Pa) shown in FIG. 6. In this
state, the center portion Pbc of the roll paper P (Pb) in
the width direction is at the reference position C.

[0056] Further, although the rear guide 21 moved to-
ward the reference position C from the state shown in
FIG. 6, since the rear guide 21 is in contact with the sur-
face Pba of the roll paper P (Pb), the sensor 25 and the
roll paper P (Pb) are kept close to each other at a pre-
determined distance. This predetermined distance is the
same distance as the distance between the sensor 25
and the roll paper P (Pa). In this state, if the roll paper P
(Pb) is used, the diameter of the roll paper P (Pb) de-
creases, and the diameter becomes smaller than a pre-
determined diameter, and if the reflected amount of the
light emitted from the sensor 25 by the surface Pba be-
comes less than or equal to a predetermined amount,
the sensor 25 detects that the roll paper P (Pb) is near-
end. The near-end detection accuracy of the roll paper
P (Pb) by the sensor 25 at this time is equivalent to the
detection accuracy of the sensor 25 detecting the near
end of the roll paper P (Pa) since the distance between
the sensor 25 and the surface Pba of the roll paper P
(Pb) is the same as the distance from the surface Paa of
the roll paper P (Pa).

[0057] Fromhereon,the mounting structure of the sen-
sor harness 28 will be described. The sensor harness 28
is a cable that outputs the output signal of the sensor 25
to the control section (e.g., operatively couples the sen-
sor 25 to the circuit board 17). If the sensor 25 detects
that the roll paper P is at near-end, the sensor harness
28 outputs a signal indicating this detection to the control
unit.

[0058] Thereisalsoamethod of connecting the sensor
harness 28 to the control unit through the inside of the
support shaft 22. In this case, if the sensor 25 attached
to the rear guide 21 moves in the width direction of the
roll paper P together with the rear guide 21 in accordance
with the width of the roll paper P, the sensor harness 28
connected to the sensor 25 is once extended toward the
rotating shaft 241 (in the moving direction of the rear
guide 21 (reference position C)) inside the support shaft
22, and then folded back abruptly (folded back with a
small R shape (diameter) at the folded portion) inside the
support shaft 22 and connected to the control unit. In this
case, excessive stress is applied to the folded portion of
the sensor harness 28, causing fatigue to accumulate in
the folded portion. In such a situation, moving the rear
guide 21 each time the roll paper P is loaded increases
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the risk that the folded portion of the sensor harness 28
will be damaged. For this reason, the embodiment pro-
poses a mounting structure for the sensor harness 28
illustrated in FIGS. 8 and 9.

[0059] FIG. 8is an explanatory diagram illustrating the
mounting structure of the sensor harness 28 according
to the embodiment. In FIG. 8, the rear guide 21 is de-
scribed as semi-transparent in order to make the mount-
ing structure of the sensor harness 28 easier to under-
stand. Asiillustrated in FIG. 8, the sensor harness 28 has
one side 281 attached to the base 27 and the other side
283 attached to the frame 12. The base 27 is attached
to the rear guide 21. That is, one side 281 of the sensor
harness 28 is attached near the sensor 25, and the other
side 283 is attached to the frame 12 on the opposite side
across the support shaft 22. The sensor harness 28 on
one side 281 (attached to the base 27) s electrically con-
nected to the sensor 25 by a cable 282, and the sensor
harness 28 on the other side 283 (attached to the frame
12) is electrically connected to the control unit. If the rear
guide 21 is moved in accordance with the width of the
roll paper P, one side 281 moves in the width direction
of the roll paper P together with the rear guide 21, but
the other side 283 remains attached to the frame 12 and
does not move.

[0060] In this case, the mounting position on one side
281 and the mounting position on the other side 283 of
the sensor harness 28 are far apart, and the line con-
necting the mounting position on the one side 281 and
the mounting position on the other side 283 is a direction
that intersects the moving direction of the one side 281
(thatis, the moving direction of the rear guide 21 and the
sensor 25) (in the embodiment, it is a substantially per-
pendicular direction or a direction close to a right angle).
Therefore, since there is no abruptly folded portion in the
sensor harness 28 (the R shape (diameter) is large), ex-
cessive stress is not applied to the attached sensor har-
ness 28 even if the rear guide 21 moves. Furthermore,
since the sensor harnesses 28 attached to one side 281
and the other side 283 are provided with a margin (slack),
excessive stress will not be applied to the attached sen-
sor harnesses 28 even if the rear guide 21 moves. In
addition, inFIG. 8, the sensorharness 28 is located deep-
er than the rear guide 21 (between the rear guide 21 and
the frame 12).

[0061] Next, stress applied to the sensor harness 28
of the embodiment will be described. FIG. 9 is a diagram
illustrating how stress is applied to the sensor harness
28 as the rear guide 21 moves. In FIG. 9, a solid line
indicates the position and state of the sensor harness 28
before the rear guide 21 moves, and a dotted line indi-
cates the position and state of the sensor harness 28
after the rear guide 21 moves. In FIG. 9, the rear guide
21 is omitted to make the movement of the sensor har-
ness 28 easier to understand.

[0062] As illustrated in FIG. 9, if the rear guide 21
moves in the direction of the arrow Ye, one side 281 of
the sensor harness 28 moves in the direction of the arrow
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Ye, but the other side 283 remains attached to the frame
12 and does not move. Therefore, since the stress ap-
plied to the sensor harness 28 is only the deformation
caused by the movement of the one side 281, and the
mounting position on the one side 281 and the mounting
position on the other side 283 are far apart, the stress
applied to the sensor harness 28 is small even if the rear
guide 21 moves in the direction of the arrow Ye. There-
fore, the risk of fatigue damage to the sensor harness 28
as the rear guide 21 moves is small.

[0063] AsillustratedinFIG.8,the sensor25is attached
to the rear guide 21 at a position on a line connecting the
support shaft 22 and the damper 26. At this position,
whether the diameter of the roll paper P loaded to the
support shaft 22 is large or small, the near-end detection
of the sensor 25 is not affected by the paper pulled out
from the roll paper P.

[0064] Asdescribed above, the printer 1 of the embod-
iment includes a support shaft 22 that pivotally supports
a plurality of types of roll paper P having different widths,
arear guide 21 movable in the width direction of the roll
paper P according to the type of roll paper P pivotally
supported on the support shaft 22, which positions the
roll paper P pivotally supported by the support shaft 22
in the center portion of the width direction of the roll paper
P in a reference position C; and a sensor 25 that is at-
tached to the rear guide 21 and detects a near end due
to a change in the diameter of the roll paper P.

[0065] The printer 1 of the present embodimentis of a
type that is mounted based on the center portion of the
roll paper P in the width direction, and the detection ac-
curacy of the sensor 25 can be maintained even if roll
papers P with different widths are loaded.

[0066] The printer 1 ofthe embodimentfurtherincludes
the frame 12 that partitions the circuit board 17 provided
with a control circuit for controlling the printer 1, and a
sensor harness 28 that bridges between the rear guide
21 and the frame 12.

[0067] Inthe printer 1 of the presentembodiment, even
if the rear guide 21 moves in the width direction of the
roll paper P, the stress applied to the sensor harness 28
is small. Therefore, the risk of causing damage to the
sensor harness 28 as the rear guide 21 moves is small.
[0068] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form ofthe embodiments described herein
may be made without departing from the scope of the
inventions. The accompanying claims are intended to
cover such forms or modifications as would fall within the
scope of the inventions.

[0069] For example, in the embodiment, the printer 1
was described as an example of a paper conveying de-
vice. However, the paper conveying device is not limited
to this, and may be any device other than the printer 1
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as long as it is a device that conveys paper pulled out
from roll paper P.

[0070] Further,inthe embodiment, the platenis rotated
to convey the paper. However, the present disclosure is
not limited to this, and a mechanism other than the platen
may be provided to convey paper.

[0071] Further, inthe embodiment, the sensor harness
28 is attached so that the line connecting the one side
281 and the other side 283 intersects the moving direction
of the rear guide 21. However, the present disclosure is
not limited to this, and the sensor harness 28 may be
attached in any manner as long as the sensor harness
28 does not have an abruptly folded portion.

[0072] Further, in the embodiment, the center portion
of the roll paper P is aligned with the reference position
C using the rack and pinion 24. However, the present
disclosure is not limited to this, and the rack and pinion
24 is merely one example, and a mechanism other than
the rack and pinion 24 may be used to align the center
portion of the roll paper P with the reference position C.

Claims
1. A paper conveying device comprising:

a support shaft (22) configured to pivotally sup-
port a roll of paper having a center measured in
a width direction;

a guide movabile in the width direction of the roll
based on a size of the roll and configured to po-
sition the center ofthe rollin areference position;
and

a sensor (25) coupled to the guide and config-
ured to detect that the roll contains less than a
threshold amount of paper based on a diameter
of the roll.

2. The paper conveying device of claim 1, further com-
prising:

a rack and pinion assembly (24),

wherein the guide is coupled to the rack and
pinion assembly and configured to position the
center of the roll in the reference position by con-
tacting a first side of the roll, preferably the rack
and pinion assembly being positioned within the
support shaft.

3. The paper conveying device of claim 2, wherein:

the rack and pinion assembly includes a rack
gear coupled to the guide and a pinion gear en-
gaging the rack gear;

the support shaft defines a slot extending in the
width direction; and

the guide is coupled to the rack gear through the
slot.
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4. The paper conveying device of any one of claims 1
to 3, wherein the support shaft includes a flat portion
that defines the slot.

5. The paper conveying device of any one of claims 2
to 4, wherein the guide is a first guide, and further
comprising a second guide configured to position the
center of the roll in the reference position by contact-
ing a second side of the roll opposite the first side.

6. The paper conveying device of claim 5, wherein the
rack and pinion assembly includes a first rack gear
coupledto the first guide, a second rack gear coupled
to the second guide, and a pinion gear engaging both
the first rack gear and the second rack gear.

7. The paper conveying device of claim 5 or 6, wherein:

the second guide is rotatable relative to the sup-
port shaft between an erected position and a
collapsed position; and

a distance between a distal end of the second
guide and the support shaft is greater when the
second guide is in the erected position than
when the second guide is in the collapsed posi-
tion.

8. The paper conveying device of any one of claims 5
to 7, wherein:

the second guide is coupled to the rack and pin-
ion assembly; and

in response to a movement of the first guide in
a first direction, the rack and pinion assembly is
configured to move the second guide in a sec-
ond direction opposite the first direction, prefer-
ably wherein in response to the movement of
the first guide a distance in the first direction, the
rack and pinion assembly is configured to move
the second guide the same distance in the sec-
ond direction.

9. The paper conveying device of any one of claims 1
to 8, further comprising:

a partition that separates the guide from a circuit
board provided with a control circuit configured
to control the paper conveying device; and

a sensor harness having a first end portion cou-
pled to the guide and a second end portion cou-
pled to the partition, the sensor harness prefer-
ably operatively coupling the sensor to the circuit
board.

10. The paper conveying device of any one of claims 1
to 9, further comprising:
a print head configured to print on the paper from
the roll.
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The paper conveying device of any one of claims 1
to 10, wherein the sensor is an optical sensor con-
figured to emit light toward the roll and receive re-
flected light, preferably wherein the optical sensor is
configured to emit infrared light.

The paper conveying device of any one of claims 1
to 11, wherein:

the rollis a first roll having a first width measured
in the width direction;

the support shaft is configured to pivotally sup-
port a second roll having a second width meas-
ured in the width direction, the second width be-
ing greater than the first width; and

the guide is configured to position a center of
the second roll in the reference position.

The paper conveying device of any one of claims 5
to 12:

wherein the rack and pinion assembly is a timing
assembly coupled to the first guide and the second
guide and configured to move the first guide in a first
direction in response to a movement of the second
guide in a second direction opposite the first direc-
tion.

The paper conveying device of claim 13, wherein the
timing assembly is configured to move the first guide
a distance in the first direction in response to the
movement of the second guide the same distance
in the second direction, preferably the timing assem-
bly being positioned within the support shaft.

The paper conveying device of any one of claims 1
to 4, further comprising:

a partition;

a first guide movable along the support shaft in
a first direction;

a second guide movable along the support shaft
in a second direction opposite the first direction,
the second guide being rotatable between an
erected position and a collapsed position;

a first rack gear coupled to the first guide;
asecond rack gear coupled to the second guide;
a pinion gear positioned within the support shaft
and engaging the first rack gear and the second
rack gear;

a sensor coupled to the first guide and config-
ured to detect a diameter of the roll; and

a cable having a first portion fixed to the first
guide and a second portion fixed to the partition,
wherein the support shaft is configured to sup-
port a roll of paper and extending away from the
partition along a width direction of the roll; and
the sensor is coupled to the first guide and con-
figured to detect a diameter of the roll.
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